et

Document No. P-E318-100 EPA Region 5 Reco,

° o T
Site Investigation Plan

Chemetco, Incorporated

347266

Tasks I, Il and IV

Prepared for:

(uemerco

Hartford, lllinois
June 1987




Yo

TABLE OF CONTENTS

DESCRIPTION OF CURRENT CONDITIONS 1

A. FACILITY BACKGROUND 1
1. Maps 1

2. History and Description of Facility 1

3. Past Spills 4

4. Summary of Past Permits 6

NATURE AND EXTENT OF CONTAMINATION
IMPLEMENTATION OF INTERIM MEASURES
1.

Interim Remedial Measures

PRE-INVESTIGATION EVALUATION OF
CORRECTIVE MEASURE TECHNOLOGIES

TASK II

TASK IV FACILITY INVESTIGATION
A. ENVIRONMENTAL SETTING
Hydrogeology

Soils Characterization 1%

Surface Water and Sediment Characterization

4. Air Characterization
SOURCE CHARACTERIZATION
Concrete Zinc Oxide Storage Bunker
"Dirt Pits”

Former Floor Wash Water Impoundment

B.

Zinc Oxide

4, Cooling Water Canal 22
5. Slag Pile 23
C. CONTAMINATION CHARACTERIZATION 24

1. Groundwater Contamination
2.
3. Surface Water and Sediment Contamination
q.
5. Subsurface Gas Contamination
D. POTENTIAL RECEPTORS

APPENDIX A through F

Soil Contamination

Air Contamination




TASK I
DESCRIPTION OF CURRENT CONDITIONS

2234F PE318-100




FACILITY BACKGROUND

Maps

Detailed maps and diagrams of the Chemetco Incorporated

production facilities in Hartfo:zd, 1llinois are enclosed with

this submission us Figures 4-5 and 4-6.
History and Description of Facility

Chemetco Incorporated owns and operates a secondary copper

smelting facility in Hartford, Illinois. Chemetco is a major

producer of high purity copper and cectain other metals and

alloys derived for the most part from recyclable non-ferrous

metal-beasing materlals (scraps and res.dueg).

raw materials from throughout the United States and Canada and
Canada,

It purchases

sells finished products throughout the United States,
In its smelting and other processes, Chemetco
anode copper, cathode copper,

and Europe.
produces the following products:
crude lead-tin solder. crude zinc oxide, and an iron silicate

slag that can be used in highway or railway construction and

otiier applications.
Chemetco has served the metals industry since 1969. The
9,

company began as an Illinoils corporation, incorporated June

1969, as Chemico Metal Corporation. On March 23. 1970. the
company merged into a Delaware corporation of the same name.
In 1973 the company changed its name to Chemetco.

To provide the supply of scrap and metal-bearing materials
necessary to meet Chemetco's production demands, Chemetco
purchases vast quantities of these materials from throughout
the United States and North America. All of these materials
are recyclable and are recycled to reclaim the metals for
Chemetco's products. Upon receipt by Chemetco, each lot of
material is sampled for laboratory analysis.
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Chemetco's metallurgical laboratory, which is also used :o

has the eguipment necessary to assay the

monitor production,
weight of each sample's components so that Chemetco's chemists

can determine the exact proportions of copper and other metals
in each lot. 1Indeed, the purchase prices paid by Chemetco are
determined on the basis of these assays.

Chemetco operates four 70-ton top-blown rotary furnaces

"converters" for smelting and refining coppecr-bearing
in the top

known as
scrap. The input materials are processed initially

blown rotary converters. Molten copper is drawn off through a
continuous casting system that uses a rotating 22 mold casting
wheel to cast copper plates, or anodes. Chemetco uses some of
these copper anodes to produce copper cathodes through an

electrolytic refining process.

Chemetco's current processes receive as input and yield as
products materials that might come within the defirition of
solid cr hazardous waste if discarded. Because the input
materials are all recycled and the products are sold as metals
and usable products, however, these materials are neither
wastes nor hazardous. Indeed, Chemetco does not generate any
wastes for disposal.

Particulate matter from the converter exhaust gas is
captured by a tandem double quencher/Venturi scrubber system
(the "AAF" sccrubber) that produces a zinc oxide material. The
zinc oxide 1is washed from the exhaust g2s by a water spray.

The water-borne zinc oxide is collected as a slurry and
channeled to a settling system from which the zinc oxide can be
removed by pumping or by other means for further processing.
Generally, the zinc oxjide will be dewatered through filter
presses or other means and shipped to other smelters to recover
metals or to other recyclers to recover zinc chemicals or otner

matecial for use in other manufacturing operations.
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All of Chemetco's current production of zinc oxide is scld
for immediate delivery to customers in the United States orc
Europe. Chemetco accumulated a stock pile of zinc oxide during
a period when the world zinc market was depressed and Chemetco
was unable to find buyers for almost three years. '

Slag, which is mostly comprised of FeO, Sioz, Ca0, and
AlZOB' rises to the top of the molren metal bath in the
converter and is poured off into a Kress slag hauler. The
molten slag is further processed in several different ways,
depending on its intended end use.

The slag is a dense material that has several commercial
uses. If produced by the previously employed "slow cooled"
method, the resulting material has physical properties that
allow it to function as an economical construction and road
building material. All of Chemetco's current slag production,
however, unde:goes'a granulation process that produces a form
of grenules with physical properties making it useful on
asphalt roofing shingles and as abrasive gric. Chemetco has
contracted for the sale of all of its current slag production

in granvlated form.
Past Spills

To Chemetco's knowledge, only three spills have occurred
at the facility. First, the cooiing water canal, an open
earthen trench cooling unit that was filled with water from the
foundry and then pumped back into the foundry after cooling,

overflowed on several occasions in 1983. This ovérflow

occurred on the northwestern-most end of the canal and was
caused by a combination of heavy trains and malfunctioning pump

equipment.
Samples collected by IEPA in 1983 indicated that the water

within the canal contained elevated levels of lead and
cadmium. No record exists of the quantity or quality of the
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overflow water or precisely what areas might have been
affected. Anv contamination that might have occurred would be
greatest in the areas immediately adjacent to the canal itself.
Chemetco's initial response to canal overflow was to raise
the gidewalls around the canal. Chemetco subsequently ceased
using the canal as a cooling unit and replaced it with cooling
To Chemetco's knowledge, there have been no such
As detailed later, the canal was

towers.
overflows since early 1984,

closed, and large portions of the canal were backfilled to

grade in 1985S.
the former zinc ovide pits--ea-then impoundments

Second,
used as settling units in the zinc oxide preduction process and

located at the central eastern boundary of the
facility--apparently overflowed at least once in late 1983.
This spill was evidenced by zinc oxide residue observed just
outside the pits. Excess zinc oxide sludge from the pits also
apparently overfiowed into the cooling water canal where the
zinc oxide settled to the bottom. This zinc oxide was
discovered and removed from the canal when the canal was
closed. The removal was confirmed by post-excavation
sampling. Use of the zinc oxide pits was discontinued in 1984
and they were subsequently cleaned out and closed.

Third, a nickel sulfate spill was reported once on the
road south of the fécility. Prior to November of 1984, nickel
sulfate was produced in Chemetco's electrolytic refining
process. At the .ime the nickel sulfate was being stored in
drums aiong the southern boundary because Chemetco's
electrolysis operation was not operating properly, rendering
the nickel sulfate inadequate for re-use. The storage of this
nickel sulfate was not a routine situation, and Chemetco does
not ~urrently store nickel sulfate drums along the southern

boundary or at any other location within the facility.
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g, Summary of Past Permits

Since June 30, 1970, Chemetco has requested and/orc

received various air operating, coastruction, NPDES, and RCRA

related permits. Although these permits containrd various

permit numbecs, they are all cross-referenced to either
Chemet-o's state or federal identification numbe:r. Chemetco's
state ldentification number is 119801AAC. Its federai
ideatification number is ILDO48343809.

These permits, authorized within limits the release or
dischacrge of a number of constituents, including lead, copper.
zinc, nickel, cadmium, and particulate matter in general. For

Chemetco's NPDES permit allowed effluent discharges
coppex., zinc., nick2l and

examp.e,
consisting of various amounts of lead,
cadmium. The allowable concentrations of these constituents
were limited to individual daily maximums and thirty day
averaging miximums. Chometco has been required to monitor
these discharges twice monthly and submit them to IEPA no later
than the fifteenth day of the following month.

Similarly, Chemetco's air operating permits allcwed
limited and monitored emissions of various quantities of lead,
organic matecial, carbon monoxide, nitrogen oxide, sulphur
dioxide and particulate matter. Thns, emmissions and
discharges were not totally prohibited, but iastead only
limited.

For most of its eighteen year history. Chemetco has been
in compliance with the limits contained in these permits. As
evidenced by its various constructior permits for pollution
contrcl equipment, Chemetco has routinely taken the appropriate
measures to remain in compliance and to lessen the amount of
emmissions resulting from its processes. Further, as stated
below in Section C, Chemetco has repeatedly undertaken to
remedy p-oblems requiring corrective action upon becoming aware

of them.
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Chemetco has been involved in one United States
Environmental Protection Agency ("USEPA") and two Illinois
Envircnmental Protection Agency ("1EPA") enforcement actions
related to these permits. The initial IEPA enforcement action,
Cause No. PCB 83-2, was settled on March 27, 1986, when the
Illincis Pollution Control Board adopted the Third Amended
Settlement Agreement between IEPA and Chemetco. The other TEPA
enforcement action (Cause No. PCB 84-178) and the USEPA
erforcement action (RCFA-V-W-85-R-6) are currently pending
stbject to the ocutcome of settlement discussions. This plan
has been prepared and is submitted in furtherance of those
settlement discussions.

Chemetco's past permits requested and/or received, and
enforcement actions related thereto include the following:

(a) Operating Permit No. 72N090064:

Chemetco was first issued this operating permit covering
its three copper melting furnaces (converters) on November 16,
1972. Thereafter, renewed operating permits were issued as
follows: June 18, 1974; April 2, 1976; July 20, 1978
(application denied); December 12, 1978; July 20, 1979;
Sep.ember 18, 1980. The permit issued September 18, 1980, had
an expiration date of December 8, 1981. Chemetco subseguently
applied for renewals of this permit but these applications were
withdrawn on July 9, 1981, and December 30, 1981.

1IEPA enforcement action Cause No. PCB 83-2 is related to
Chemetco's operation under this permit. 1In this action IEPA
charged Chemetco with operacing its facility without a permit
and violating certain Illinois air pollution reqgulations. The
Illinois Attorney General filed the complaint in this action on
January 5, 1983. On June 14, 1984, the Illinois Pollution
Con:rol Board entered an order approving the Third Amended
Settlement Agreement between IEPA and Chemetco, but finding
Chemetco in violation of the various cited regulations. On
January 14, 1986, the illinois Court of Appeals vacated the
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Pollution Zontrol Board's decision, and on March 27, 1986, the
Pollutior CTontrol Board adopted the Third Amended Settlement

Agreement, finally resolving this matter.
(b) Construction Permit No. 81060046.

Chemetco first applied for this construction permit to
build a fourth converter on June 16, 1981. On July 8, 1981,
IEPA informed Chemetco that the application was incomplzate.
Chenetco subsequently reapplied on Leptember 10, 1981. After
being notified that this applicaticn w~as also incomplete,
Chemetco suSsequently withdrew its a)plication on December 30,
1981. Chemetco finally reapplied for this construction permit
on or about February 1, 1982. IEPA issued construction permit

No. 81060046 on March 22, 1982.
(c) Operating Permit No. 8207005.

Chemetco received operating permit No. 820700% on July 2.
1982, covering construction of emiscion sources and/or air
pollution control equipment on the three copper converters.

Operating permit No. 8207005 was effective August 16, 1982.

(d) Operating Permit No. 8406G045.

This permit for the operation of a secondary copper
smelter was filed in June of 1984. From July 1984 through
February 1985 IEPA sent Chemetco several notices that the
application was incomplete and Chemetco responded several times
providing the requested information. Finally. on March 4,
1985, IEPA denied air operating permit application No. 84060045
stating that Sections 9 and 39 of the Illinois Fnvironmenral

erotection Act might be violated.
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(e) Operating Permit No. 86040033.

On Apcil 7, 1986, Cheméetco applied to IEPA for a
construction permit for two baghouses. These baghouses were
sought to improve control of emissions i...0 the workplace. On
May 8, 1986 IEPA sent Chemetco a Notice of Incompleteness and
on June 9, 1986. Chemetco responded with additional
information. Operating Permit No. 86040033 was issued in the
fall of 1986.

(f) NPDES Permit No. IL0025747.

Permit Ne¢. IL0025747 was issued on February 25, 1977, with
an effective date of March 27, 1977. Pursuant to this permit
Chemetco was authorized to discharge from its facility into the
Cahokia Diversion Drainage Canal. On June 27, 1985, IEPA
lssued Chemetco a final NPDES permit effective July 27, 1985,
with an expization date of May 1, 1990.

(g) RCRA-Related Permits.

on November 7, 1980, Chemetco filed its first RCRA Part A
application for a permit under RCRA to operate a hazardous
waste management facility engaged in the storage of hazardous
wastes. The application listed four pkocess units for which a
permit was sought -- a surface impoundment, a waste pile, a
tank, and a container. The surface impoundment consisted of
the zinc oxide pits that were then being used as sett.ing units
in the zinc oxide recycling process and the zinc oxide pile
that was later replaced by the present concrete zinc oxide
storage bunker. The waste pile consisted of "pot slag", which
Jid not constitute solid wasre because it was totally recycled
oy charging to the furnaces and hence was not hazardous waste.
‘he storage tank contained "black acid" generated by the
discontinued electrolysis operation. This unit is no longer in
ugse. The storage contalner consisted of two drums of unused
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solvent, trichloroethylene, that \uere being stored for later

use. This solvent was completely consumed in the production

process for which it was used.

Subsequently, Chemetco determined that these units listed
on the original Part A application were either not involved in

handling hazardous waste or were part of a recycling process.
As a consequence, the units were not subject to regulation and
it was not necessary to list them on the original Part A RCRA
permit application. In August 1983, Chemetco announced in a
letter to IEPA that it did not generate, treat, store, or
dispose of any hazardous waste at its facility.

On November 18, 1980, Chemetco submitted an application to
IEPA for a permit to develop a solid waste management site.
IEPA denied this application on February 17, 1981.

On November 8, 1985, Chemetco filed a revised RCRA Part A
application along with a RCRA Part B application. This second
Part A application was filed after Chemetco had staunchly
resisted any efforts to characterize any part of its operations
as the storage or treatment of hazardous was‘es and after it
had declined to file the Part B for its previous RCRA Part A

application. Chemetco filed another Part A application because

of its desire to ensure that its current operating units, which

are not now treating or storing hazardous wastes., would not be
prevented from handling certain materials in the future just
because those materials must be labeled and handled as
hazardous wastes. Chemetco concluded that it would be
necessary to file a RCRA Part B application and to retain
interim status as a treatment and storage facility in order to
avoid this dilemma.

Accordingly, Chemetco's second Fart A application listed
nine different storage or treatment units and numerous
hazardous wastes. Several of the listed units have never
existed, several are used for recycling, and none of the
remaining units involve treatment, storage, or disposal of
hazardous wgstes. Chemetcn's RCRA Part B application also

listed a number of existing and proposed process units as
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hazardcus waste units under the mistaken impression that this
step was necessary in order to preserve Chemetco's ability to
receive and use in its smelting and other operations materials
that might be manifested as hazardous waste but that are
recyclable materials from which copper and other metals or
chemicals can be recovered. Chemetco does not accept or
process RCRA listed hazardous wastes.

Numerous documents related to these permits and
enforcement actions have been prepared for the facility. These
include erfluent sampling forms, NPDES discharge monitoring
reports, IEPA inspection and observation reports, USEPA
inspection and observation reports, cohplaint investigation
forms, Reports of Analysis by Environmental Analysis, Inc.,
chemical analysis forms, special analysis forms, Chemetco
closure documentation, and Chemetco SIU Slag Study analytical

results. All of these documents are contained in the agency's

records pertaining to Chemetco.
NATURE AND EXTENT OF CONTAMINATION

The location of potential source areas of contamination
and/or waste management units are illustrated on the site map
(Ficure 4-5). A summary of the quantities, constituents and
status of the various solid or hazardous wastes or materials is

included in Table 1-1.

Several units and potential areas of contamination will be
investigated as part of the RFI at the Chemetco facility. The
area of primary interest is the southeastern corner of the
facility including the adjacent off-site area to the south.
Monthly sampling of monitoring wells at the site confirms a

plume of groundwater contamination extending downgradient of
collected

the former floor wash water impoundment. The data,
from early 1984 through March of 1986, was included in the
groundwater monitoring plan submitted by Chemetco to the EPA,
and is included here as Appendix A. It was originally also
summarized in the report submitted to Chemetco by ESE, Inc.
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Unit

Zinc Oxide Pits
(ftormer)

Floor Wash Water
1mpoundment

Cooling Water Canal

Zinc Oxide Bunker

Zinc Oxide Pile
({ormer)

Slag Storage Pile
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UNIT AND WASTE OR PRODUCT SUMMARY

Wasgste or Product

Quantlty

Scrubber sludgqe
(rep. chema. anal.
in Appendix 4B-2)

1800 tons

Wagste water -
electrolyte solution
contalning sulturic
acid, copper. nickel,
calcium, silica
{concentration un¥nown)

Zinc oxide sludge,
contaminated gsediments

Zinc oxide sludge,
contaminated soils

More than
45,000 tons

Zinc oxide sludge 12,000 tons

Copper smelting slag Approximately

180,000 tons

Maximum inventory

Status

-2Zn0O removed Lo voncrete
bunker

.unilt clean closed in 1985
.operated 1978-1984

-removed from service,
backfilled 1981

-not cleaned prior to
backtilling

-removed frox service 198%
.approximately 60V of canal
was clean closed -
remainder awaiting TEPA
clearance to ~lose

_gtill active but not in use.
-current zinc oxida
production is sold

-removed from secrvice in 1984
-unit clean closed in 1984

-8till in use for slag
atorage

-porttions will be sold as
fill

-curcent production slated
for sale




A preliminar review of the above data suggests that the

plume of contamination, which is characterized by low pH and
high metal concentrations, is restricted to an upper
hydrogeological zone. Areal limits, direction of migration and
possible factors controlling both have been suggested in one
L 3 previous report. ESE's hypothesis that the migration of the .
contaminant plume may be controlled by a northeast-southwest
trending sand lens may not be accurate. The conclusion was
based on data from monitoring wells which exhibit significant
inconsistencies in design and construction. Variations in such

. ™~ factors as the depth of the screened interval, length of well
™~ screen, length of filter pack and type of seal, may have led to
12 a mixing of data from different zones and therefore erroneous
—_ conclusions. The screened interval in some of the wells may be
‘ P too deep or too leng to-allow-definitive conclusions that
;' - contamination., specifically contamination restricted to the {
.o - shallow zone, does not extend to that location. 1In fact the .
distribution of soils in this area indicates the possibility ;

that the plume indeed may be restricted to a zone which becomes

o progressively thinner and shallower, possibly even discharging
P to the surface farther to the south. 1In addition, the
analytical parameters included only pH. copper, zinc, nickel,
boron, total dissolved 80lids and chloride. Excluded from the
analyses were arsenic, lead and cadmium which are contaminants
known to be present in the by-products produced at the facility. N
Samples collected by the IEPA in 1983 suggest the ' '
possibility that some soil and groundwater contamination south
of the facility may have resulted from the infiltration,
run-off, or overflow of spent acid or nickel sulfate solution
on the site. Analyses of water collected in a ditch along
Oldenberg Road indicated concentrations of lead, cadmium and
arsenic as high as 5100, 250 and 7 ppm. respectively. Chemetco
b excavated a trench downgradient of this area (i.e., south of .
Oldenberg Road) to capture this contaminated shallow ground e




water. Water and contawminants collected in the .rench were

pumped biack to Chemetco's treatment system. The trench was
backfilled when the subsurface interceptor drainage (SID)
system was installed to serve the same general purpose.

The most likely source for this ccontaminant plume,
however, is the floor wash water impoundment indicated as Unit
3 on Fiqgure 4-5. This was a soil lined impoundment that
contained wastewater and an electrolyte solution composed of

sulfurin acid, copper, nickel, calcium and silica. Information

is not available concerning the dimensions, capacity or
representative chemical composition of waste contained in the

unit. It was removed from service in 1980 and backfilled
without prior excavation of contaminated sediments or soils.
Currently, shallow monitoring wells in the immediate vicinity
of the former impoundment have yielded the highest contaminant
concentrations in the entire well network.

Other potential sources of groundwater contaminants in the
vicinity of the floor wash water impoundment are the former
zinc oxide pits.

The zinc oxide pits (indicated as Unit 2 on Figure 4-5)
were 2 parallel soil-lined excavations approximately 25 feet
wide, 180 feet long, and 15 feet deep that had a combined
capacity of 890,000 gallons. They were located east of the
foundry in the southeastern corner of the site. The zinc oxide
pits were used as settling units to provide time for zinc oxide
solids to settle out of the slurry pumped from the stack
scrubber system. After this separation, the decanted liquiad
was returned, via pump and pipeline, to the scrubber circuit.
When the pits filled with sediment, the settled zinc oxide
s0lids were removed from the pits by "clamshell bucket" and
were either sold in that form, or raken to adjacent concrete
pads for additional dewatering. The area surrounding the pits
is also being included as part of Unit 2. Eventually, dry
nmaterial from the pads was removed to the second pile in the

rorthwest corner of the site.
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The perimeter around the pits was constructed of large
aggregate built up to approximately 8 inches aopove the top
level of the pit surface. They were not lined; however, a

naturally occurring clay seam underlying the pits provided the

princtpal containment.
The material stored in the pits was a crude zinc oxide.

The maximum inventory was approximately 1800 tons with 45%

moisture. A representative chemical anialysis of the material
is presented in Appendix B. A 1983 IEPA gample indicated lead
and cadmium concentrations as high as 135 and 23 ppn

respectively.
e~ The pits were placed in service in the latter part of 1978

r~. and were operated until 1984. Chemetco began the closing of
the pits on January 4., 1985. The center wall that divided the

east pit from the west pit was removed, effectively creating a

c siugle excav2~ion. All of che zinc oxide material and

_ contaminated soil was removed and placed in the ZnO storage
U " bunker. As each section of the pit was excavated, soil samples
‘ “"  were collected at established grid points. The sampling grid
was laid out in the pit as shown in Figure 1-1. Grid intervals
v» were approximately 20' X 40' on the bottom of the pit and
approximately 10' X 40' on the side and end walls. A total of
44 sauples were collected and analyzed for lead and cadmium
using the EP Toxicity test (40 CFR Part 261, App. II). 1If the

£P toxicity level for either was exceeded, further excavation

was conducted. After satisfactory soil sample results wera
obtained fcr all portions of the pit, the pits were
backfilled. A summary of the results is included in
Aprendix Z. These results indicate that the pits were clean
closed. The project was completed on February 8, 1985.

L The cooling water canal (indicated as Unit 4 on

Figure 4-1) will also be investigated as a potential source of

contamination. The canal was an eartth lined trench,
approximately 3400 ft long. This canal was filled with water

which came from sever.l double jacketed steel exhaust hoods on
equipment in the plant foundry operation. After circculating
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through conductive

through the canal, this water was cooled,

. and convective means, and pumped ba.k through the double
jacketed hoods. The canal was never intended to be a waste

management unit: however it was located close to the zinc oxide

settling pits, and., both Chemetco and the IEPA have indicated

that at times (specifically during 1983) excess zinc oxide
slulge from the pits overflowed into the cooling water canal,

where the zinc oxide was then settled. EPA samples of the

overflowing slurry indicated lead concentrations of
approximately 8 mg/l, cadmium concentrations of 4.3 mg/1,
T’ areenic 1.3 mg/1l and nickel 8.1 mg/1. It is unclear if these
€  values represent total or EF toxicity concentrations. The
™. periodic overflows and subsequent settling of the zinc oxide
caused contamination of the sediments in the bottom of the
canal. Chemetco at one time estimated that up to 2.2 tons of

zin: oxide may have settled in the canal.
Additional samples collected by the IEPA in 1983 indicated
tha: thé cooling water within the canal contained elevated
‘ " levels of lead and cadmium. This water from the canal was
periodically discharged into the Cahokia Diversion Canal to the
-~ nor:h under NPDES permit #IL0O025747. EPA recoc-ds indicate
tha:, on at least one occasion (1983), this discharge contained

slightly elevated levels of lead and cadmium (2.1 and 6.5 mg/l,

respectively). Chemetco's monthly submissions pursuant to the

conditions of this permit indicate that this was not a

. pergistent condition.
S; Reports have indicated that, on occasion, sections of the
coo.ing water canal had overflowed into the agricultural fields

adjacent to the canal on the north and east. There is no
record of the quantity or quality of the overflow water or
precisely which areas would have been affected. As a result, a
portion of this investigation includes a program for sam{ ng
soils in the adjacent off-site areas as well as sediments into
the Cahokia Diversion Canal. An investigation plan is also
included for the unnamed tributary to Long Lake where the
current NPDES discharge point is located.
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To control the further spread of contaminated sediment and

’ water from the canal, Chemetco installed a cooling tower to
replace the canal and in July of 198% began closing the canal.
Tre water was pumped out by the two 400 gallon per minute pumps
lccated at the northwest end of the canal. A large crawler
ty-e backhoe, working from the top banks of the canal began by

cleaning soil and sediment from both the sidewalls and the

bcttom. The material that was removed was placed in dump
trucks and transported to the 2zinc oxide storage bunker at the
north end of the plant.

Soil samples were collected at established grid points in
conjunction with the excavation to assure that all of the
contaminated material had been removed. A sampling grid was
determined prior to the cleaning operation. The grid is shown

79 <

|

in Figure 1-2. The majority of the canal was divided into 7§

foot intervals except at the ends where the inte.vals varied

from 10 feet to 40 feetl A total of 46 samples were taken.
Each was analyzed using the EP Toxicity test for lead and

cr"mium only. Analysis was performed in accordance with
SW-846: Test Methods for Evaluating Solid Waste - Physical and
Chemical Methods, 1982. A summary of the analyses is shown in
Appendix D. The results of the laboratory analyses indicate

that the canal was clean closed.
A portion of this investigation is design to detect and

evaluate potential groundwater contamination from the two canal

seztions that remain open.
The concrete zinc oxide bunker, located in the northwes:

co-sner of the site, is another potential area under

investigation. The bunker currently contains more than 45,000

tons of zinc oxide material which is generally EP Toxic for
lead and cadmium. Chemetco has taken measures to control wind
dispersion of the fine grained material by covering portions of
the plle with other f£ill material and by periodically spraying
other areas with water as needed. The concrete¢ bunker {tself
is designed to collect and control run-off and leachate

infiltration.
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The primary concerns in the area of the bunker are past
infiltration, run-off and wind dispersion from the zinc oxide
pile that was f -merly located here. The storage pile was an
area used t> store and dry excess zinc oxide material removed
from the zinc oxide settling pits. This area was approximately
150 (eet by 200 feet. The ocuter edges were bui’t up to serve
as containment walls, while the center portion remained shsllow
to promote drying. Zinc oxide marterial w.s storeé on the
ground. Material in the storage pile included that which was
remroved from the zinc oxide settling pits, to allow the pits to
continue to function properly.

The perimeter of the area was formed by drier material
that was pushed up, by A front-end loader, to form a
containment wall. Due to the consistency cf rthe material no
special drainage features were installed. A raturally
occurring, underlying clay seam provided vertical containment.

The material stored in this area was a crude zinc oxide
with 40% to 50% moisture content.- The maximum inventory of
material in storage was approximately 12,000 tons. This level
was reached in 1984 shortly before the area was closed. A
chemical analysis of the zinc oxide material is presented in
Appendix B.

The closing of the zinc oxide pile began in August 1984.
Material was moved from the north end of the zinc oxide pile to
the concreted areas to the west. After all the zinc oxide was
removed, the underlying soil was excavated until it appeared
clean. A sampling grid was laid out as illustrated in
igutewl-3. Soil samples were taken and analyzed by EF
Toxicit?\testinq for lead and cadmium. Excavatinn continued
until sa;isfacto:y results were obtained. The EP Toxicity
tegt, 40 CFR Part 261, App 11 was used to determine when
concentrations of lead and cadmium in the soil had ceached
zcceptabie levels. Results of the final analysis are presented
in Appendix E. All of the removed soil was placad with the
zine oxide material on the concrete surface to the west. After

teceiving satisfa~tory test results, the concrete walls on the

2234F PE318-100




north side were formed and poured, soon to be followed by the

8" thick slab, which forms the bottom of the new storage
bunker. The last concrete bour-for the new storage bunker was
made on October 29, 1984. After the concrete had

satisfactorily cured the zinc oxide material and the excavated

s0il were moved from temporary storage on the concrete west of
the old site, to the new storage bunker.

The £0il at the bottom of the storage pile, as well as
soil around the outer perimeter of the zinc pile was also
stripped away and stored, with the zinc oxide material, in the

new bunker, for processing or sale in the future.
A portion of this investigation is design to evaluate soil

and/or groundwater contamination which may have occurred as a
result of the previous activities in this area.

The slag storage area is located in the northeast corner
of the facility. 1t currently contains in excess of 180,000
tcns of copper smelting slag material. The slag is not EP
Toxic and therefore is not a hazardous waste or RCRA regulated
material. A representative analysis of several process control
slag samples is included in Appendix F.

Until the end of 1985 any runoff from the slag pile would
most likely have been collected by the cooling water canal
which bounded the pile on four sides. Potential contaminants
transported in this way would therefore be subject to the same
paths and limitations as flow from the canal, and hence are
addressed by this investigation (since it addresses the canal
as a potential source).

Leaching tests that were designed to simulate natural
conditions, were performed by Chemeico in conjunction with
Everett and Associates in 1986. Thelir report indicated that
the buffering provided by the fine grained fraction of the slag
material substantially rzeduced the concentration of metals
leached from the slag as a whole. This, in conjunction with
the nmatural attenuatlon capacity of local "Bottoms*® soils,
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would prevent contamination of the groundwater with slag
leachate. This investigation plan includes a proposal to

monitor groundwater quality'both upgradient and downgradient of

the unit to prove that theory.

Winéd dispersion of contaminants from this unit is not

'
o considered a significant factor because: 1) the largest

percentage of the material appears to consist of size fractions
too large to be transported under typical conditions (i.e.,
generally assumed only 1% of material is silt size or less) and
2) the finer size fractions are described as being composed
primarily of iron-silica rich glasses that are unlikely to
contain significant concentrations of easily leached metals.

It does not appear likely that the contamination from
Chemetco has had any significant impact on human health.
Although a 1982 EPA memo indicated that groundwater at nearby
homes was contaminated, no data c>uld be found in the available

795

‘.

Q

records to substantiate this suggestion. Few homes exist in

‘ » the immediate vicinity of the site. Two of those, which are
currently cccupied, are situated downgradient of the plant.

Both are separated from the plant by the unnamed tributary to
Lo .,g Lake which probably would intercept shallcw groundwater
flow. 1In addition, at least one of these homes rececives

domestic water from the Chemetco plant wells and has potable

water for consumption delivered. 1Information perteoining to the

other residence is not curreatly available.
Crops for human consumption are cultivated in the fields

located immediately to the north and east of the facility.
: Although portions of these fields might potentially be
contaminated, this has not been verified. Precisely which
areas may be contaminated, what concentrations exist and the
extent to which contaminants would be uptaken by the plants is
presently unknown. The proposed soil sampling ef‘ort will

address this issue.

2234F PE318-100




IMPLEMENTATION OF INTERIM MEASURES
Interim Remedial Measures

Upon becoming aware of problems necessitating corrective
action., Chemetco has repeatedly undertaken remedial measures at
the facility. The objectives of these remedial measures have
been to prevent possible groundwater contamination chrough
spills or leaching., to collect any contaminated water that
might otherwise migrate further downgradient of the facility,
and to monitor groundwater for the purpose of assessing the
need for further corrective measures. These remedial measuceé

include the following:
(a) Acid Recovery Trench

The acid recovery trench was dug downgradient of the
floor-wash water impoundment area, on the south side of
Oldenberg Road., as a remedial measure to collect contaminated
groundwater for subsequent decontamination. This mitigated a

potential threat to the environment by collecting contaminated
water that may have otherwise migrated further downgradient of

the facility. This trench was subsegquently filled in 1984 and
replaced by the SID system.

(b) SID System

After assessment of groundwater monitoring data in 1984,
Crhemetco installed a subsurface interceptor drainage (SID)
system cn the south side of Oldenberg Road downgr&dient of tne
floor-wash water impoundment area to collect contaminated
groundwater. The groundwater is pumped back to the plant and
recycled. This system replaced the 3cid recovery trench and
serves a6 a more effective method of collecting contaminated
water that might otherwise migrate further downgradient of the

facility.
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(c) Closure of the Zinc Oxide Pits

All of the dirt-lined zinc oxide pits were closed bLetween
January 4, 1985, and February 8, 1985. The pits were no longer
used for settling of the zinc oxide, and that process is now
accomplished in concrete units. The pits were closed "clean"

by removing all contaminated material and soil from the pits

end surrounding ground to the concrete zinc oxide buaker.

(d) Closure of the Cooling Water Canal

The closing of the cooling canal began in early July
1985. The water was pumped out by the two 400 gallon per
minute pumps located at the northwest end of the canal. A
large crawler type backhoe, working from the top banks of the
canal began cleaning both the sidewalic and the bottom. A very
small quantity of zinc oxide was found on the bottom of the
canal in comparison to the total quantity of cooling water in
the canal. The zinc oxide material that was removed was placed
in dump trucks and ‘transported to the zinc oxide storage bunker
at the north end of the plant. The canal cleaning process was

completed on September 26, 1985.

(e) Closure of the Zinc Oxide Storage Pile

The closing of the storage area began in August, 1984.
Material was moved from the north end of the storage area to
the concreted areag to the west. This was accomplished with
both a crawler-loader and a rubber-tired, front-end loader.
After all the zinc oxide was removed, the underlying soil was
excavated unti]l it appeared clean. Soil samples were then
taken and analyzed by EP toxicity testing for lead and
cadmium. Excavation coatinue!) until satisfactory results were
obtained. All of the removed soil was placed with the zinc
oxlde material on the concrete surface to the west. After
receiving satisfactory test results, the concrete walls on the
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north side were formed and poured, soon to be followed by the

8" thick slab, which forms the bottom of the new storage

bunker. The last concrete pour for the new storage bunker was

male cn October 29, 1984. After the concrete had
cured, the zinc oxide material and the excavated
by rubber-tired, front-end loader from temporary

concrete west of the old site to the new storage

satisfactorily
s0il was moved
storage on the

buaker.

(f) 1Installation of Monitoring Wells

Beginning in 1981, Chemetco installed groundwater

molitoring wells up and downgradient of the former floor-wash

impoundment area. Initially these wells were sampled on a
moithly basis. Now these wells are sampled quarterly in
ac:cordance with the ground-water assessment plan submitted by

Chemetco to IEPA in September 1986.




TASK 11
PRE-INVESTIGATION EVALUATION OF
CORRECTIVE MEASURE TECHNOLOGIES
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matrices at the Chemetco""
table also describef'p

)

nature, degree and exte't”ot concanination at the site is
insuffticlient to defini%f%%i?’iﬁ?bct the most appropriate
_altecnative co::ectiVe ﬁbdﬁﬁtc?ﬂthat will be protective of
>*§;ied upon an overview of
'11? feasible remedial
méd-. %bptiate €o either:

(1) eliminate or conttol theeon-site sources of contamination
or (2) limit its niqration. include one or sone combination of

the following:

surface sealinq/capping ,

Removal, treatment and/or disposal of waste material

Removal, tteatment and/o: disposal of contaminated

soil ’ ' :

In-situ solidification of waste or soil

In-sitv treatment (neut;alization or immobilization)

Surface sater (runoff) diversion, collection and

treatment e

Subsurface d:ains ot qroundwate: collection trenc s
"G:oundwatet’bump ¢ wfth or without impermeable

‘barriers) and treatment. :

Final selection of corrective measuree alternatives to
control or mitigate off-site contamination will depend upon the
matrix and level of contamination. The methods being given
preliminary consideration for the purpose of assuring a
complete and effective plan of investigation include, in

. addition to those listed above:




TABLE 2-1
UNITS, SQURCES AND MODES OF CONTAMINATION
(ON-SITE)

Hazardcus Waste

Man gement Units Source Matrix Potentis]l Modes of Contaminstjion
Floor Wash Water Residual Soil Surface Water (runoff)
Impoundment Ground Water

(direct leachate infiltration)

(cunoff infiltration)
Soil (residual contamination)

Solid Waste/Material
Management Units

Slag Atmospheric (wind blown particulates)
Contaninated Soil Surface Water (runoff)
wn Ground Watec
(dicect infiltration)
. (runoff infiltration)
Soil

Slag Piles

Atmospheric (wind blown particulate)

Zn0 Bunker Waste/Sludge
—— Residual Soil Surfsace Water (cunoft)
Ground Water
- (direct leachate infiltrstion)
(runoff infiltration)

Soil (residual contamination)

Atmospheric (wind blown particulates)

Surface Watec (runoff)

Ground Water

. T (direct leachate infiltration)
(runoff infiltrstion)

Soil (regidusl contamination)

In0 Pits Residual Soil

Geoundwater
(dicect leachate infiltration)

Cooling Canal Residual Soil

(rlosed)

Sediments Surface Water (runoff overflow)

Contaminated Soil Ground Water
(direct leachste infiltration)

(cunoff infiltration)
Sotl
Sediments

Cocoling Canal
(open)




Sediment removal by dredging and treatment or disposal
In-situ sediment control and/or containmeut by

covering, sealing or grouting.

This list should not be considered all-inclusive. but
rather a summary of remedies used successfully in past
actions. Additional investigation and findings at the Chemetco
site or emergence of new technologies may allow other options
to be evaluatad during the corrective measures scudy;

A number of general factors must be considerad in
avaluating the feasibility of each optior and selecting the

most appropriate remedial action:

Heavy metals, particularly lead and cadmiim, and in
some areas low pH are the priiary contaminants. In
addition, nickel and arsenic might conceivably be
present at levels of concern. These metals have low
to moderate solubilities at low pHs and become
considerably less mobile and/or able to be

precipitated under neutral or alkaline conditions.

In most units, the primary mode of contamination is
suspected to be the leaching of metals from either
the waste sludge itself or from praviously
contaminated soil.

The plant is now and wi.: continue operating in tae
foreseeable future.

Chemetco has already undertaken several interim
measures that it believes have eliminated ot
controlled contaminaticn from a number of the
potential sources listed in Table 2-1.

The nature of contamination at the Thametco faclility is
such that treatability studies, compatibility testing and
similar evaluations will not generally be necessary during the
corrective measures study. Any contamination detected to date
nas been due to releases of inorganic materials (heavy metals)
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or acids which have caused a change in pH of soil and
groundwater; those basic findings are not expected to be
changed significantly by the RFI. With regard to remediation
of pH and metal contamination problems, extensive proven

technology already exists in this area. It is expected,
therefore, that "off the shelf" types of treatment/disposal
technologies will be applied as corrective measures.
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TASK 1V
PACILITY INVESTIGATION




The proposed RFI work plan has been designed to focus on
units of concern as identified in settlement discussions to
date. Due to the size of the Chemetco facility and the number
of areas of potential concern, especially off-site receptors,
this investigation proposes a phased approach to define the
nature, extent and source(s) of contamina:ion. Similar in many
ways to a remedial investigation, it focuses early efforts on

locating any coantamination off-site which presents a danger to

human health and the environment and to which access cannot be
restricted. 1In addition, it will serve as a major first step
in quantifying the extent of contamjination problems and laying

the groundwork for Chemetco to begin to address any releases
from a "unit source" viewpoint. These initial studies will
also allow Chemetco and IEPA to determiné the need for interim
corrective measures and, should such measures be necessary,
facilitate implementation on a fast-track basis.

In the initial phase (see Figure 4-1) qrouhdwatet samples
will be collected from a limited number of representative wells
and analyzed for priority pollutants to detect any
contamination unknown to date (e.g., acid extractables, base
neutrals, etc). The major first round sampling effort can then
be modified to include additional parameters, if necessary
prior to sampling of all wells. Soil eamples will also be
collected from known off-site arear of suspected contamination
and analyzed for pH and the initial parameters of concern to
determine the need for interim corrective measures and
modifications to the sampling plan. Phase 2 (Figure 4-2)
includes the initial round of complete sampling for all media,
incorporating any modifications resulting from Phase 1. The
primary purpose of this second phase is to establish background
conditions and toe identify those areas that will require more
detailed investigations. It is then expected that certain
areas or units can be eliminated from the list of potential
concerns allowing greater concentration of efforr in other
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Information gathered in Phase II will be evaluated in

areas.
conjunction with that already available to establish the need

for and locati ns of additibnal sampling points, design further
detailed sampling plans, evaluate sampling procedures and
further refine the scope of analytical parameters. Subsequent
Phase 111 (Figure 4-3) will be designed and implemented to
determine more precise limits of contamination and allow
quantification in preparation for the corrective measures
study. Phase IV (Figure 4-4) will then consist of summarizing
results, assuring that all necessary data have been collected

and preparation of a report of findings.
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A. Environmental Setting

Hydrogeology

Information pertaining to the regional geologic and
hydrogeologic setting and conditions at the Chemetco facility
will be obtained from the existing and available references
including those listed in Table 4-1. Since the depth to
bedrock beneath the site is indicated as being greater than 110
feet (Emmons, 1979), and the deep unconsolidated aquifers are
considered to be under artesian conditions, the stratigraphy,
structure, depositional history., lithology and hydrogeologic
properties of the bedrock will not be characterized in detail.
These factors will have Little if any bearing on the nature,
extent and migration patterns of contamination at Chemetco and
are therefore beyond the scope of this study.

The publications listed in Table 4-1 will provide basic
information on the general stratigraphy of the unconsolidated
valley deposits, their nature and general composition,
recharge, discharge and withdrawal modes, regional groundwater
flow patterns and seasonal variations in water level, gradient
and direction. '

The effects of the subtle topr ~raphic fectures on
groundwater flow will be evaluated by comparing the land
surface site map with maps of the water table configuration
and/or potentiometric surface. 1In addition, hydrogeologic
cross sections at various orientations will illustrate the
relationship between the various profiles. These features
include the slightly elevated areas along the facility's
southern boundary and the shallow linear depression or
intermittent stream bed to the south. Topography has been
altered by grading and backfilling on the site. 1If necessary,
an isopach map of the f£ill material will be constructed from
new and-existing borahdlé@ata. Aerial photographs ar2 also
available if necessary for this purpose. The detailed site map
will include an area extending approximately 1000 feet cutward
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TACLE 4-1
REGIONAL BACKGROUND REFERENCES

Illinois R1191. Groundwater Geology of the East St. Louis
Area, Illinois: R.F. Bergstrom and T.R. Walker 1956.

44p.., 4 pls., 6 fig., 2 tables.

WNRJR 84-4180. Voelker, D.C.. 1984 Quality of Water in the
Alluvial Aquifer, American Boctom , East St. Louis,

Illinois.

ciccular 225 - Selleregqg, L.F., Pryor, W.A., Kempton,
V.P., 1957 Groundwater Geology in South-Central I[llinois
ISGS, ISWS, Preliminary Geologic RPT.

WS Circular 112 Baker, WH Jr. 1972 GW levels and pumpage in
the East St. Louis area Illinois, 1967 1971.

Geologic Map of Illinois 1967 1:500.000 (Willman, H.B.).
Landforms of [llinois 1956 (Map). .
Quatecnary Deposits of Illinois 1979 (Map).

ISGS Circ 134 Emmons, J.T. 1979 GW levels and pumpage in the
East St. Louis Area Illinois 1962-1977.

1SGS R1-17 - Bruin, J.., Smith, H.F. 1953 preliminary
investigation of GW resources in the American Bottom in
Madison and St. Clair Counties. I11l.

1$£GS - USGS - Kuh, J.R., Sanderson E.W., Sasman, R.T.., 1982
Water withdrawals in Illinois, 1982 ISWS Circular 1lé1i.

Bergstzom, R.E. and Walker T.R., 1956, Groundwater Geology of
the East St. Louis ARea, Illinois. 1S5GS Reporr of
Investigation 191, p. 44.

Emmons, J.T., 1979, Groundwater Levels and Pumpage in the East
St. Louls Area, Illinois, 1972-1977, lliinois State Water

Survey, cictcular 134.
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from the north, east and west facility boundaries and no less
than 1400 feet to the south. The horizontal scale of 1 inch
equal to 2C" feet and a contour interval not greater than 2
feet should provide adequate detail to evaluate the effects of
topography.

The data available in the site specific reports listed in
Table 4-2, includr boring logs., geophysical surveys and a
significant amount of monitoring data. A preliminary review of
this data has provided the general information to aid in
designing initial phases of the groundwater investigation.

Future efforts may include:

Additional berings and soil samples

Additional monitoring wells and/ur piezometers
Pumping tests

Slug tests

Geophysical surveys

Dye traces

Additional borings may be used to further characterize the
nature and extent of the individual hydrogeologic zones,
particularly south of the facility. At present, the
southeasrern corner of the site is of greatest interest.
Selected borings Qill be developed as additional
monitoring wells, whzre necessary. Details of proposed efforts
are found in the contamination characterization section. '
A significant number of monitoring wells already exist in
the area of primary concern and will be used extensively in
this study. A preliminary evaluation suggests that the major
shortcoming of this existing monitoring well network is a iagk
of clear definition of which exact hydrogeologic zone each well
represents. This makes dara comparisons difficult and may lead
to mixing of data from different zones and erroneous
conclusions. This stage of investigatiom plan, thesefscs,
includes a ptoposal to cq pteuct # Rl AU mmmwlqal
wails: 1inited B¢ AEBSR RECINRRY. L ORI BT .
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TABLE 4-2
SITE SPECIFIC REPORTS AND REFERENCES

Environmental Science and Engineering, Inc.. 1986, Report to
CHEMETCO.

GEO Survey., 1986, Analysis of Pollutant Migration in the Soil
Around the CHEMETCO Facility.

Horner & Shiflin, 1986, Chain of Rocks Industrial Park., Madisoun
County. Illinois.

Wiliman, H. B. and Others, 1967, Geologic Map of Illinois,
Illinois State Geological Survey.

Hydro-Search, Inc. 1986, Geophysical Investigation, CHEMETCO
Facility, Hartford Illinois.

Everect and Associates 1987. Evaluation of Enviroamental
Processes and Consequences of Zoning Secondary Copper
Smeiter Slag in Highway Embankments, Western Madison

County., Illinois.
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accurate and uniform comparisons of current and future data.
These will be mainly shallow wells south of Oldenberqg Road. In
addition, twce well nests will be installed west of the "SIDS"
The need for establishing additional wells

collection trench.
will be evaluated on the basis 0f boring and surface soil

sample results and the initial round of water table and quality

information. If necessary, additional wells wi?i e installed
as part of the Phase Il investigaticn.
The proposed methods for new mcnitoring well installation

and construction will include the following:

1) All groundwater monitoring wells and piezometers will
be constructed cfPVC materials that meet National
Sanitation Foundation (NSF) staadards.

The casing will have an inside diameter of no:t less
than 2 inches nor more than 4 inches.

The well screen will be of a manufactured type not
more than 5 feet in leaqgth.

The annular space along the screened section and
extending not more than one foot abovea the screened
csectiun will be packed with clean, silica sand.

The annular space above the screeaed section will be
sealed with bentonite. This seal will have a minimum
vertical thickness of 2 feet.

The anpntlar space above rthe seal will be backfilled
with expanding cement grout (cement with § percent
bentonite). The grout will extend above the ground
surface and be sloped away from the well casing so
that surface water will be diverted away from the
well casing and bore hole.

All wells will be vented. A lockable protective
casing aud cap will be set in the expanding. cement
grout around the inner casing for protection.

All wells will b2 adequately developed to minimize
turbidity within the well.




Appropriate tests (slug and/or pump tests) will be
conducter at edach newly installed monitoring well to
detczaine the hydraulic conductivity of the unit
“v1ng monitored.

Gro nd anrc cop-oi-casing elevations, referenced to
“-e Nationwal Gecdetic Vertical Datum (mean sea
level), will be determined at each monitoring well.
Top-of-casing elevations will be determined within an

accuracy of 0.0l feet.

Completion of borings will include a geologist's log
consisting of a description of color, composition (as
determinable in the field), grain size and rough degree of

sorting, relative moisture content and degree of

consolidation. If pumping tests are warranted, a complete

grain size distribution analysis will be completad on the
samples from the screened interval of any well proposed as a

discharge well.
Hydraulic conductivities have bren determined for a number

of the well locations and are recorded in the ESE report listed
in Table 4-2. Additional slug tests will be conducted in new
shallow wells constructed and, if necessary and appropriate,
certain of the existing monitoring wells. Pumping tests,
possibly used in conjunction with dye tracing would appear to
be the primary means by which the nature and extent of
interconnections between the different hydrogeologic zones and
between various wells can be confirmed. The low hydraulic
conductivities obtained from the earlier slug tests, however,
suggest that pumping tests may not be feasible in the sha.low
zor2. If this proves to be the case, following a more detailed
review of the available data, aiternative methods may be
necessary to veriry hydraulic interconnections.

Water level measurcments will be obtained during the
initial and all subsequent sampiing rounds. The flow system,
as determined from the existing and proposed monitoring well
network (Figure 4-6), will be represented on water-level
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contour and potentiometric maps with additional hydrologic
cross-sections constructed for various orientations. A
comparison of data collected with that already recorded in
certain of the reports listed in Table 4-2 should allow an
initial evaluation of seasonal level and gradient variations.
Modifications will be made in subsequent phases of the
investigation as additional data is collected.

The “SIDS" collection trench, currently in operation south
of Oldenterg Road, is the primary man-made feature (other than
potential contaminant sources under consideration at the
facility) that is likely to influence the hydrogeology. Its
effect and effectiveness will be evaluated by comparing
upgradient and downgradient analytical results after the
individual hydrogeologic zones and their interconnection have

been more clearly established.
Soils Characterization

An extensive svil sampling program will be conducted to
datermine the existence of and/or characterize areas of

potential contamination at Chemetco. All of the samples
collected as part of that program will include a geologist's

field description of the basic properties including but not

limited to:

Color
Stratigraphy

Grain size distribntion

Mineral composition (if determinable)
Relative permeability

Ralative moisture :ontent

SCS classification (if possible)

Those of the first phase samples being collected in areas
of known contamination will include, in addition to those
p-operties described above, a laboratory analysis of:




Soil sorptive capacity
Cation exchange capacity
Soil organic cnn:ént
Soil pH

“ Samples for these analyses will be obtained by compositing
the bottom six inch portion of each one-foot section of split
spoon sample taken within each identifiable stratigraphic
unit. The upper six inches of each one foot sample will be
uced for contaminant analysis. A minimum of 2 continuous
(surface to water table) split spocn samples are planned for \
these purposes in the vicinity of tae former "floor wash water
impoundment". This is presently the most likely source area
for the contaminant plume known %0 exict south of the
facility.

Basic information pertaining to the socils in the vicirity
of Chemetco, including SCS soil classification, surface
distribution, composition, etc. can be obtained from the “Soil
Survey of Madison County" (Goddard, 1386). Based on the soils
map for the Chemetco area, additional locations are proposed to
obtain background data from uncontaminated samples of each soil
type. Each sample will b2 analyzed for those parameters
related to the natural attenuation capacity of the soils
telative to the contaminants at Chemetco. This additional
information will allow a comparison of attenual:~n capacity in
contaminated and uncontaminated areas.

As part of the hydrogeologic investigatio.., the depth of
the water table will be measured in any boring in which it is
encountered. 1In addition, hydraulic conductivities will be

determined for each hydrogeologic zone.
surface Water and Sediment Characterization
Two surface water bodies are located in the vicinitv of

the Chemetco site. The Cahokia Diversion Canal is situated 1/:2
mile north of the facility and an unnamed tributary to Long/Lake

2231F PE318-100




Process water from the

approximately 700 feet to the south.
facility formerly discharged into the Cahokia Diversion Canal

via an NPDES permitted discharge point. At present, Chemetco

discharges under an NPDES discharge permit into the unnamed
tributary.

As described in Task IV Section C-3, an initial round of
samples will be collected and analyzed to detect and
charac.erize contamination in the surface waters and
The results of those screening analyses will
if any., water bodies or sediments will require

sediments.
determine which,
detailed characterization.

Chenistry of natural surface water and/or sediments will
be determined-and described for the two bodies of surface water
potentially affected by activities of the Chemetco- facility,

with efforts focusing on the parameters of concern in

groundwater (i.e., arsenic, cadmium, lead., nickel and pH) and

additional parameters required to be monitored for under the

past and present NPDES permits, as necessary. Sampling points

will be located upgradient of, at, and downgradient of NPDES
discharge points in the Cahokia Drainage Diversion Canal and
the tributary to Long Lake south of the facility. 1In addition,
during the initial phases of the site_investigation new and
existing topographic maps will be reviewed and a site survey
conducted to determine if units of concern at the facility
contribute discharge to either surface water body at other
points. Should additional points of discharge be found,
gsampling efforts consistent with those mentioned previously
will be initiated. Sampling points being proposed at this time
are described in Section C(3). The need to conduct additional
sampling and analyses will be decided based upon the results of

water and sediment characterization from the initial screening

work proposed here.




Air Characterization

No topographic or'man-hade features that would
significantly affect emission patterns for the units of concern
are present at the facility. Information regarding prevailing
wind direction is presented above. Meteorological data
collected in the area of the Chemetco facility indicate both
northerly and southerly prevailing wind directions. 1If
particulace emissions from any of the units hdave occurred,
contamination should be indicated by presence of constituents
in soils downwind of the units. Soil sampling is designed to
detect potential wind dispersion of contaminants. This
sampling also will follow a phased approach beginning with
sample points at or near the property boundary to detect any
potential for off-site contamination. If contamination is
detected, efforts will then be focused on potential individual

sources on-sire.

Source Characterization

Using available facility records, sample analyses, agency
inspection reports, and other available information, Chemetco
will characterize wastes and potentially hazardous material, at
the facility and the areas where those materials have
historically been placed. These efforts will focus on the five
units of concern identified at the facility, individual modes

of operation and waste material matrices.

1. Concrete Zinc Oxide Storage Bunker (Location of Former

Zinc Oxide Pile)

. The concrete storage bunker is located in the northcentral
portion of the site, indicated as Unit 1 on Figure 4-5. The
bunker is best described as a solid material storage pile which
is contained on four sideas by free standing reinforced concrete
walls and set atop on 8 inch thick reinforced concrete slab.
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This bunker has beem in use 'since 'October of 1984 and at
pcesent contains more than 45,000 tons of zinc o. 2 containing
material, including a zinc 6xide/soil mixture excavated ducring
Chémetco's closure of three othet units’on the site: All zinc
oxide material cuzténtly_produced is 8014 and shipped off-sgite
a1d therefore not added to the bunker. Chemetco plans to
raduce the current burker inventory through sales.

Special design features include, in addition to the
concrete walls and floor, a leachate and run-off collection and
cecicculation system and a surface sprinkler system used when
necessary to control particdlate dispersion.

The concrete bunker replaced-the zinc oxide pile (used
from 1978 to 1954) that formerly occupied the same location.
The pile was used to store semi-~so0lid zinc oxide material which
wis settled or concentrated in the zinc exide pits. The
maximum inventory in sto;agé was‘estimated at 12,0060 tons in
1984 at aﬁp:oximately the time the concrete bunker was
completed. Approximately.one-half of the zinc oxide material
was temporarily relocated to a concrete slab area west of the
storage pile. Underlying soil was excavated from this area,
remaining in place s0il tested and regraded, and then portions
of the concrete walls and floor constructed. The remaining
zinc oxide pile wWas then trangferred onto the newly and
partially constructed bunker. This remaining area was then
excavated, tested, regraded, and the concrete bunker
construction completed. The zinc oxide material temporarily
located west of the 0ld pile storage area was then placed into
the completed bunker. Chemetco has prepared a closure
documentation report describing the cesults of the sampling
ptogram designed to monitor the "clean up” excavation of the
area beneath the zinc oxide pile prior to the pouring of the
concrete slabs. Those results, discussed in Task 1 and
presented ag Appendix E, indicate that s0il affected by
operations of the former pile was removed prior to installation
of the zinc oxide bunker and in effect, clean closure was
accomplished. The RF! work plah elsewhere
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proposes groundwater monitoring as an initial investigatory
step to demonstrate that no continuing releases have occurred
anc further to demonstrate that clean closure was accomplished.

The zinc oxide material was a semi-solid sludge containing
up to 40% moisture. The sludge was produced by a double
quencher/venturi sciubber system which uses a water spray to
remove the material from the procegs exhaust gas. The zinc
oxide was then settled from the slurry 2nd removed to the pile
or bunker. Representative chemical ana'yses of the material

appear in Appendix B.
Zinc Oxide *“Dirt Pits"

The zinc oxide consisted primarily of two earth lined
impoundment:s located in the southeast corner of the facility
and indicated as Unit 2 on Figure 4-5. The total design
capacity of the pits was approximately £90,000 gallons or 4400
cubic yvards. Senmi-solid zinc oxide sludge that accumulated by
settling from the slurry was periodically removed from the pits
to concrete drying pads and eventually to the zinc oxide pile.
When the pits were closed in 1985 approximately 5,760 tons of
zinc oxide and contaminated soil were removed to the concrete
storage bunker.

Tuae zinc oxide pits included 2 parallel dirt-lined
excavations approximately 25 feet wide, 180 faet long, and 15
feet deep located east of the Fourdry and scrubber areas. The
slurry from the scrubber system was pumped to the zinc oxide
pits. The zinc oxide pits were used as settling units to

provide time for the zinc oxide solids to settle out of the
scrubber slurry. After this separation. the decanted liquid

was returned., via pump and pipeline, to the scrubber. The ~inc
oxide 80l1ds were removed from the pit by clamshell bucket ard
were either sold in that form, or taken to one of twc concrete

drying pads for additional dewatering.
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The perimeter around the pits was constructed ot large
aggregate built up to approximately 8 inches above the top
level of the pit surface. Because of the batch type operation
of the pits they had no special drainage featu.2s. The pits
were not lined. A naturally occurring clay gcam undcclying L2
pits provided the principal containment. The material stored
in the pits was a crude zinc oxide. The maximum inventory was
approximately 18CO tons with 45% molsture. The chemical
analysis of the material is identical to that listed in
Appendix B.

As each section of the pit was excavated, soil samples
were collected and analyzed in accordance with a g¢grid syscem.
If the EP Toxiclity level for lead or cadmium was exceeded,
further excavation was conducted. After satisfactory soil
sample resultc were obtained for all portions of the pit, the
pits were backfilled. The process and resuitinc chemical
dnalyses are described in Chemetco's Closure Dec.imentation
Paport.

Because potential off-gite contamination resuliing froa
operation of the pits is a concern the inixial phasgs of vrhe
RFI work plan propose soil sampling to delineate the affected
Area, ir any. Sampling will proceed until all areas of off-site
contamination resﬁltinq froa operatior of the pits have been
delineated. Subsequent phases are designed to confirm previous
removal of materials such that on-site soil contamination has
been reaedied and that ground water hﬁ? not been contaminated
by past operation of the pits. .

The concrete drying pads were also previocusly removed from
service and are now being used fcr equipment storage. The RFI
will initially include a visual inspection to countirm that all
2inec oxide has been removed and, in subsequent phases, soitl
sampling around the limits of the pads tc¢ identify any on-site

soll contaminacion.
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Former Floor Wash Water Impoundment

The floor wash water impoundment was located in the

southeastern corner of the facility. The approximate location
is indicated on Figure 4-5 as Unit 3. Prior to 1980,
electrolyte on the floor of the "tank house" was washed into
the impoundment for storage. The electrolyte contained
sulfuric acid, copper, nickel, calcium and silica. A complete
B chemical analysis of the material is not available.
. The impoundment consisted of a single, unlined unit.
, v« Information pertaining to its size or design capacity is

py  unavailable. It was removed from service in 1980 when it was
backfilled. There is no indication that the impoundment was
. B cleaned befcre backfilling took place.
' A monitoring well network was estapnlished in 1981 to
determine the effects of the closed impoundment on ground water
_ in the immediate vicinity. The former impoundment constitutes
e ~. the most likely source of the contaminant plume which exists
o . . -- sovth of the facility and is the principal subject of this
investigation.

Cooling Water Canal

The cooling water canal formerly skirted a portion of the

east and nncrth boundaries of the facility. An outline of the
portion of the canal which remains open is indicated on
Figure 4-5 as Unit 4. An outline of the entire canal including
the closed portions appea- 1in Figure 1-1.

Tne cooling water canal was an earth lined trench,
L approxime tely 3400 ft long, with a design capacity of 700,000
gallons. This canal contained non-contact cooling water that
came from several double jacketed steel exhaust hoods on
equipment in the plant toun%fy operation. By circulating
through the canal, this water was cooled, thzough conductive
and convective mesrs, and pumped back through the double
jJacketed hoods.
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The canal also served as the water supply for the plant
’ fire protection system, and as a source of make up water for
the evaporative losses in the "AAF" pollution control system.

The cooling water canal was never intended to be a waste

management unit. 1t was located close to the zinc oxide
stcrage pits, however, and there were occasions when de minimis
amcunts of excess zinc oxide overflowed from the storage pits

and into the cooling water canal, settling on the canal

bottom. The zinc oxide material was EP Toxic for lead and

cadmium.
The cooling water canal was originally intended as an open

M cooling unit for clean water only, and consequently had no

' ¢~ special containment features except for raised sidewalls. .

These walls prevented the canal water from overflowing its
boundaries and flonding the adjacent areas in the event cf a

éf malfunction of the automatic level control system. The canal
"~ level was controlled by electrical probes and pumps.
- o Additionally. a manual level indicator was installed and
. " incorporated into a daily plant inspection schedule.

The material which spilled over into the cooling water

> canal was a crude zinc oxide. The total quantity of zinc oxide

. - in the coo0ling water canal was estimated to be 2400 pounds.
The closing of the cooling canal began in early July
1985%. Details concerning the closure and sampling during the

excavation are included in Chemetco Closure Documentation Plan.

5. Slag Pile

The slag pile that is indicated on Figure 4-5 as Unit S is
located in the northeast corner of the facility. The unit

{ concists of a slag cocling area and storage pile. The storage

area covers approximately 17,500 square yards and as of August,
1985 contained approximately 180,000 cubic yards of material,
SlaJ is produced at a rate of approximately 217 tons per day.
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The slag is an iron faylite material that varies in
composition due to the variable composition of feedstock used
in the smelting process. The glag contains such trace metals
as lead. copper., zinc and cadmium. $Slag is sampled and

analyzed, during routine process control, on a per batch basis,

approximately 9 times per day. An example of the chemical
analyses performed is shown in Appendix F. Product inventories
are recorded, daily by the production supervisor and quantified
on an annual basis by an aerial photogrammetric survey.

Chemetco has entered into a contract with fSouthern
Agri-Minerals Corpocration of Alabama for the purchase of all of
the slag currently produced at the Chemetco plant. 1Iu
addition, the slag has physical properties that make it a
particularly appropriate and economical material for use in
highway and railroad construction. Chemetco is also engaged in
negotiations for the sale of the existing slag material for
that purpose.

Although concerns had been raised by U.S. EPA Region 5 and
1EPA that Chemetco's slag might be hazardous, U.S. EPA has
determined that the slag is not EP toxic. Chemetco has
requested IEPA to withdrawn a previously lodged objection that
has prevented the use of Chemetco's slag for highway embankment
constcuction on Illinois Department of Transportation
projects. Once this clearance has been obtained, Chemetco
anticipates that the slag pile will be depleted over the next
several years through sales of slag for highway construction
and similac'uses. Chemetco does not plan to stockpile slag in

the future.

C. Cecntamination Characterization

As explained earlier in this work plan, contamination
characterization will be conducted following a phased approach,
determining first the extent of off-site contamination. Once
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off-site quantification efforts are completed, and the greatest
magnitude of the problem defined., sampling will focus on unit

or area sources on or adjacent to the facility.

Groundwater Contamination

A number of monitoring wells currently exist at the
Chemetco Site. These were installed either as part of or as a
result of previous investigations at the facility. A
considerable amount of information is available from the
installation and monitoring of these wells. The informatioan
includes drilling logs and construction details as well as
water level and quality data collected periodically since
January, 1984, A preliminary review of this data has provided
a partial basis for the design of this investigation.

The greatest number of wells are lccated both on and off
site in the vicinity of the former zinc oxide pits and floor
wash water impoundment. These were located and designed to
characterize 1) the suspected source area in the southeastern
corner of the facility and 2) the nature and extent of the
centaminant plume that is migrating south (downgradient) of the
facility. Multiple wells, completed to different depths at the
same location, provide the initial information pertaining to
flow patterns and the verticai and lateral extent of the
contamination. Many of these wells will serve the same purpose
in the investigation.

A preliminary evaluation suggests two major shortcomings
in the existing monitoring well network and available data.
First, it is unclear exactly which hydrogeologic zone certain
of the wells represent. Second, past analytical data does not
include information pesrtaining to all of the contaminants
listed in the Consent Agreement. Specifically. lead, cadmium
and arsenic are not included.

This stage of the investigation includes a proposal to
construct a number of new wells. The proposed wells are those
deemed necessary to allow accurate and uniform data comparison,
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to determine which areas and/or units require further study,
and to define the source, nature and extent of contamination
that exists south of the facility. The existing and proposed
monitoring well or well point locations are depicted on
Figure 4-6. Proposed locations are preceded by the letter "P".
A total of 7 new well locations (P-1 through P-7) are
proposed for this initial phase of the investigation. The
objective and basic design at each location is as follows:

P-1 Single 2" well, approximately 25-30 feet deep.
screened below the water table, designed to represent
ground water quality downgradient of the zinc oxide

bunker.

Single 2" well, approximately 25-30 feet deep.
screened below the water table, designed to represent
ground water quality downgradiant of the slag pile
and upgradient of the southern branch of the cooling

water canal

Two 2" wells at the same location, depth to be
determined, one screened immediately below the water
table to monitor shallow ground water, a second
screened 10-15 feet deeper than the first and sealed
below it. These are designed and located to detect
and/or monitdr contamination east of the facility.

Each consisting of two 2" wells constructed in a
similar manner as P-3 and designed to detect and/or
monitor shallow and/or deep contamination south of
the facility and west of the "SID" system. The exact
locations may have to be altered slightly from those
shown depending on terrain and surface conditions.
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Each consisting of a small 2" well, screened below
the water table, Qesiqned to monitor ground water
quality souch of the unnamed tributary to Long Lake.
Initial 1nformation suggests that shallow
contaminated ground water may discharge north of the

tributary and not extend south of it.

In addition a series of well points (approximately 5),
indicated on Fiqure 4-6 as "WP" are proposed to detect and/or
monitor shallow ground water contamination. These will be
gcreened from a depth of approximately one foot to five feet.

Of the existing wells, numbers 1A, 3A and 21 will
constitute monitoring points for background quality upgradient
of the units and pcssible contaminant sources. 1If either well
1A or 3A are found to be contaminated. an additional well will

be proposed further to the north.
A complete priority pollutant scan will be done on initial
samples collected from wells 1A, 21, P-1, 8A, P-3 (shallow), 2

and 2B. Upcn receipt of the analytical results, alterations
may be made in the subsequent sampling plan that maf include an
increase or reduction in the number of analytical parameters,
reduction or increase in the number of wells and in
confirmatory sampling. A first complete round of samples will
then be collected from all of the sampling points. »t a
minimum these will be analyzed for both field and laboratory PpH
and concentrations of arsenic, lead, cadmium and nickel.
Additional contaminants detected.by the initial prioritcy
pollutant scun also may be included.

Soil Contamination

Soil above the water table may be contaminated by any one
of four possible modes. These include (1) direct leaching in
the vicinity of the source, (2) contaminated surface water
cun-off (3) wind disper-ion of contaminated particulate, and
(4) periodic discharge of .ontaminated shallow ground water.
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This phase of investigation is designed to (1) characterize the
contamination in the vicinity of what initially appears to be
the most likely source (i.e., the immediate area surrounding
the former floor wash water impoundment), and (2) to define
specific areas of off-site contamination as a result of
dispérsion of contaminants from on-site units by surface water
run-off and/or wind. Procedures for the detailed
characterization of the physical properties of the soils ace
described in Section IVA-2. This work will supplement the
sampiing conducted during the initial éc:eeninq phase.

A minimum of 2 continuous split spoon samples will be
collected in the vicinity of the former floor wash water
impoundment and zinc oxide pits (locations indicated on
Fijure 4-6). These will penetrate from the surface to the __
water table, a depth anticipated to be approximately 10 feet.
Samples will be collected from the upper 6 inches of each 1
foot section. At a minimum. the samples will be analyzed for
pH, lead, cadmium, arsenic and nickel. The lower 6 inches of
each 1 foot interval will be used to characterize the soil
properties as described in Section IVA-2. These and the
remaining soil samples will not be collected until after the
results of the ground water priority pollutant analyses have
been received and evaluated. The priority pollutant results
may indicate the need to revise the list of analytical
parameters proposed for the soil sampies.

Relative to potential off-site contamination, soil samples
will be collected at a minimum of 32 locations. Twenty-eight
»f the locations, indicated on Figure 4-6 will constitute a
continuous line skirting the North, East, and South boundaries
of the facility. The line will be located approximately 25
feet from the facility fence line except where restricted by
physical features. Beginning adjacent to the northwest corner
of the property, samples will be collected at 200 foot
intervals along the line. This interval will be reduced to
100 feet in certain areas where overflow. or runoff ig knowa to

have occurred. Considering the possible modes of

£231F PE318-100




contamination, the upper one %o two feet will be samplea. 1In
addition, a minimum of 4 background samples will be collected
at no less than 800 feet from the north, south, east and west
facility boundaries. All samples will be analyzed as indicated
above, anhd subject to the same restrictions. Upon receipt of
the results all will be compared statistically to the
background samples to detect exceedances and to determine the

areas requiring further sampling and investigation.
Surface Water and Sediment Contamination

Surface water and/or sediment samples will be collected in
two areas:' 1) the unnamed tributary to Long Lake located south
of Oldenberg Road and 2) the Cahokia Diversion Canal north of
the facility.

In the unnamed tributary one sediment and one water sample
will be collected upstream of the NPDES discharge point. This
upstream sample point will be located at the intersection of
the tributary and Il11. Route 3. Since this channel is situated

downgradient of the facility, this location should preclude the

effects of contaminated ground water if it is discharging into
the stream. Three sediment and three surface water samples
will be collected downstream of the NPDES discharge point. One
each, surface water and sediment will be taken from immediately
downstream of the discharge point, one each at approximately
100 feet downstream and one each at approximately 500 f=set
downstream. All of the samples will be analyzed for pH, lead,
cadmium, arsenic and nickel. The results will determine the
need to characterize further the physical and chemical
properties of the sediments and/or surface water in subsequent
phases of the investigation.

In the Cahokia Diversion Canal only sediment samples will
be collected, one approximately 100 feet upstream of the former
NPDES discharge point, one immediately downstream of the
discharge point and a third approximately 100 feet downstream.
These will be analyzed and evaluated in the same way as the
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sediment samples described above. Surface water samples are

not being collected since 1) the canal is upgradient of the
Chemetco facility and 2) the NPDES discharge point is no longer

in use.
Air Contamination

Entrainment into the air of materjals stored in the zinc

oxide bunker has been mentioned as a peossible source of

contaminant release. Chemetco has carried out interim measures

to minimize this type of release including covering of zinc

oxide with slag to minimize the exposure of entrainable

materials to strong air currents, and periodic wetting of the

materials to reduce their entrainability. The units of concern
addressed by this RFl present no ongoing source of air

no air monitoring will be conducted.
the past, the
downwind of the

emissions; consequently,
I1f releases occurred from any of these units in
nedium ultimately affected would have been soil
source. This medium and potential contamination will be

addressed by the soil sampling propesed in the coatamination

characterization effort.
Subsurface Gas Contamination

The units and contaminants of concern at this facility are
not chemically or physically the type that could be expected to
enit subsurface gases. Therefore, studies to characterize’
subsurface gas presence, production or transmission are not
appropriate for inclusion in th.s RFI.

D. Potential Receptors

The media of concern in the area of the Chemetco facilitv

include ground water, surface water and soil. Contaminant
exposure may potentlially result from contact, ingestion or
inhalation. Potential contaminant routes of exposure include
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ingestion of or contact with ground or surface waters, and

ingestion ot inhalation of or contact with soils that are

farmed adjacent to the faciiity.
During the RFI the present and possible future uses of the

three media will be determined to the extent possible, and

information prcvided as follows:

a) Ground water
1) type of use
i. residential or municipal potable water
source,
agriculturai,
domestic/non-potable, or
industrial

location of use, including distance and

direction within a one mile radius of facility

Surface water potentially affected by discharge or

runoff

1) type o€ use
i. residential or municipal potable water

SOULCt,

agricultural

domestic/non-potable

recreational (e.g., fishing, swimming,

etc.)
environmental (e.g., fish 4nd wildlife

p-opagation)
industrial

local users and point(s) of withdrawal
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c)

Soil/adjacent lands
1) Tyoe of use, ilncluding access
i. recreational
ii. residential
iii. commercial
iv. zoning

relationship Letween significant population
locacions and prevailing wind direzction

In addition a description of the ecology of the area
surrounding Cliemetco as well as any threatened or enddangered

species

will be provided to the extent possible using cucrently

available published information.

A

permitt

residential or agricultural properties will be developed.

demcgraphic profile of people having regular and

ed access to the Chemetco facility and adjacent
At a

minimum, this profile will include age, sex, length of

employment (for Chemetco employees) and any sensitive
This profile will include the following groups:

subgrou

a)
b)
c)

It
in this

sources

pS.

Chemetco employees
neighboring residents
farmers (including employees, as appropriate) of

adjacent lands

is expected that the most of the information described
section will be readily available from governmental
(e.g., 1llinois FPA, Illinois Department on

Conservation, Madison County officials) or can be collected by

performing area surveys.
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o CHEMETCO GROUND WATER
MONITORING DATA
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CHtMICAL RNALYSIS
NS RN S S SIS S SIS SIISISSNIISISIRNIIN e = =
FERCENY ~ORY HEIGHT PRSIS
PRRAMETER SAOLE]l SAMRLEL SPAMFIE2 SHAMT B!/ SAMPLES SAMRLEE  SAMPLE?  SAMPLESR

- . —— —

A —

18.8 25. 4 33.86 7.7 35.68 2S.84 40.6!

RREENIC 0.0z 0.08 0.03 0.03
ANTIMCHY 0.1 0.07 0.CSs 0.C4
TELLULR LM C.06 0.0? 0.03 0.0s
SEENTLM (o] 0 o
TN 0. 58 0.43 .28
1w 1.5 1.58
LESD 12. 4 16.3 6.31
SILVER .02 c.016 0.022
COPOER 14.5 3.0% 2.08
MICKEL 0.1% 0.22 0.3
ARLUM DA 1.3 0.31 0.67

wO:
SO

0.087 g.132 0.07

o 'Q()u’u

1.83 1.39
2.53 2.7
14.37 12.82

O.
SeB2oR

3.69 12.39
8.¢< 0.59
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CHEMETCO, INC.
ZnO PIT CLOSURE
SAMPLING RESULTS

(EP TOXLCLTY)

znopit
B B EE SRS EEE TSN ESEZEEEEEANARASEERIITRRIRIRTZTIRTI
CHEMETCO, HARTFORD IL
INO PIT CLOSURE
SAMOL ING RESULTS ( EP TOXICITY )
IR I NS eSS R I NI EE N RN ARSI IR SIS EIRBFSITIES
SAMELLE LEAD ! CADMIUM
(UG/G) (UG/6)

3
3
3
3
3

3
4
s
36
37
38
39
40
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CHEMETCC, INC.
COOLING WATER CANAL CLOSURE
SAMPLING RESULTS
(EP TOXLLETY)

Lead

BOL




CHEMEICO, INC.
COOLING WATER CANAL CLOSURE
SAMPLING RLSULTS
(EP TOXICITY) (Continued)

) Sample No . Lead Cadmium Lab :
30 BOL BOL CRT .
1,4 BDL BOL ERI y
108 BOL BDL L '
339 BOL BOL LR
344 BOL BN IR
~ 3s5A BOL S0L ' £R1
.- 36A 8DL 50L LRT
. ) 378 BOL AU Ex
_ 16A BOL 801 bR E
- 39A BOL BOL ERI Y
a0 BOL BOI. R \
aA BOL BDL : y \
a2a 8oL BOL el :
434 80L ROL LRI
R 140 BOL BOL LRT
' as5n BOL BDL ER
a6R BOL goL ° ERT
- 47A BOL BUL ERI 4
aga BOL BOL LRT
a9a BDL BOL FRI
50A 80L BOL ERT
/

92
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CHEMETCO, INC
(nO STORAGE PILE CLOSLRE
SAMPLING RISUETS
(EP TOXLCLTY)

Cadmium

_mg/1

5:\:1101(3 No

A0
HOL
0L
RO
BLL
80L
RO

8oL
ROL
8O
BOL
80!
HibL
30L
RO
BDL
BOL
3Dl
BOL
80L
BOL
80L
30L
BDL
BOL
BOL
0L
300
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